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ABSTRACT 


Successful  ultrasonic  welding  of  the  72-weld 
Type  608OWB  electron-tube  mount  with  production 
tooling  was  achieved. 
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PURPOSES 


The  objectives  of  this  Production  Engineering  Measure  (PEM)  are  to: 

1.  Demonstrate  the  capability  limits  of  ultrasonic  welding  to  join  com¬ 
binations  of  metallic  materials  of  interest  to  the  electron-tube  in¬ 
dustry.  This  part  of  the  work  will  be  limited  in  that  it  will  not 
continue  exhaustive  attempts  to  weld  those  combinations  which  might 
prove  particularly  difficult  to  join. 

2.  Analyze  the  welding  requirements  for  three  specific  electron  tubes. 

The  three  tube  types  selected  are  the  Type  608OWB,  58lliWB  and  620$. 
These  were  selected  by  the  U.  S.  Army  Electronics  Materiel  Agency 
because  they  are  widely  used  in  military  equipment,  and  have  a  record 
of  failures  due  to  improperly  welded  joints. 

3.  Prepare  fixturing  and  tooling  for  the  specific  electron  tubes,  so  that 
ultrasonic  welding  may  be  used  in  the  manrJTac tuning  process. 

li.  Weld  the  parts  required  to  assemble  electron- tube  mounts  for  the  three 
tube  types,  and  evaluate. 

$.  Build  production  ultrasonic  welding  equipment  which  will  enable  an 
electron-tube  manufacturer  to  make  the  welded  connections  in  a  broad 
range  of  electron- tube  types. 

6.  Install  the  ultrasonic  welding  equipment  in  a  production  company, 

and  produce  on  a  pilot  basis  with  that  company’s  personnel,  a  limited 
lot  size  of  each  of  the  three  tubes  for  subsequent  evaluation  in  ac¬ 
cordance  with  applicable  military  specifications. 
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NARRATIVE  AND  DATA 


ELECTRON-TUBE  STUDY 


1.  Tooling 

The  tooling  designed  and  fabricated  during  the  last  repoirt  period 
was  baaed  upon  previously  developed  welding  and  assembly  sequences  (Third 
Quarterly  Progress  Report).  In  implementing  the  various  fixtures,  minor 
modifications  in  assembly  sequence  (Table  I)  and  in  the  tooling  enabled  im¬ 
proved  results.  Combinations  of  tools  in  place  for  welding  are  shown  in 
Figures  1  through  5* 

The  anvil  tips  were  designed  to  bolt  in  various  positions  to  a 
common  copper  block,  which  was  bolted  in  turn  to  a  steel  base  plate  that 
could  be  mounted  in  any  one  of  several  locations  on  the  welding  head  anvil 
support.  This  arrangement  facilitated  both  alignment  between  the  combi¬ 
nations  of  sonotrode  and  anvil  tips  and  clearance  for  the  components  being 
welded.  Topical  of  modifications  to  anvil  tips,  for  component  clearance 
purposes,  were  the  relief  area  ground  into  the  rear  side  of  anvil  tip  A1 
(Figure  1)  and  the  small  reduction  in  width  of  the  projection  on  anvil  tip 
A2  (Figure  2).  These  alterations  in  no  way  affected  or  changed  basic  tooling 
design  concepts  or  welding  procedures. 

One  anvil  tip  (A3  in  Figures  3  and  $)  was  designed  to  do  the  work 
previously  performed  by  two  tips.  This  tip  was  mounted  on  the  copper  block 
through  two  slotted  bolt  holes,  and  its  lateral  movement  permitted  the  weld¬ 
ing  of  two  sets  of  Junctions. 

Sonotrode  tip  Tl;  and  anvil  tip  Ah  (Figure  U)  were  tested  in  weld¬ 
ing  of  connector  material  and  stem  lead  wire.  The  anvil  tip  width  was  re¬ 
duced  from  ll/l6-inch  to  9/l6-inch,  in  order  to  overcome  tip  resonance  at 
the  welding  frequency  which  produced  only  marginally  satisfactory  welds. 


2.  Welding 

The  tooling  was  used  in  producing  the  ultrasonic  ally  welded  Type 
608OWB  electron- tube  mount  shown  in  Figure  6.  Two  stages  of  sub-assembly 
are  shown  in  Figure  7.  All  components  to  be  welded  (Table  II)  were  taken 
from  the  present  Type  608OWB  mount  production  line  and  were  ultrasonically 
welded  in  the  "as  is"  condition,  as  required  for  proper  electron- tube  manu¬ 
facture,  without  additional  cleaning  or  preparation.  All  welding  was  accom¬ 
plished  on  the  "Sonoweld"  ultrasonic  welder  Model  W-6OO-TSR.  Settings  of 
power,  clamping  force,  and  weld  pulse  time  have  been  recorded  for  each  Junc¬ 
tion  to  assist  in  start-up  of  electron-tube  production. 
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In  connection  with  welding  of  connectors  and  stem  leads  in  glass 
stem  assemblies,  the  glass  fractured  between  the  lead  feed-through  sections 
because  of  ultrasonic  energy  stresses  transmitted  through  the  stem  lead. 

Many  components  involving  glass  have  been  ultrasonic  ally  welded  without  en¬ 
countering  this  problem.  It  is  possible  that  the  physical  condition  of  this 
particular  glass  (composition  and  temper)  contributed  to  fracture,  and  the 
matter  will  be  investigated  during  the  next  reporting  period.  Preventive 
measures  such  as  damping  and  mass  loading  being  impractical  in  this  case, 
it  was  found  that  putting  crimps  in  the  stem  leads  with  specially  made 
pliers  (Figure  8)  solved  the  problem  by  the  formation  of  sharp  discontinu- 
ties  which  reduced  the  transmission  of  ultrasonic  energy  along  the  lead. 
Quality  welds  were  then  made  on  a  reproducible  basis  without  glass  fracture, 
and  the  crimps  did  not  alter  spacirig  between  stem  leads  or  appear  to  intro¬ 
duce  other  factors  which  might  affect  tube  performance. 

Experience  gained  during  the  program  was  reviewed  as  requested 
by  USAEMA,  with  the  result  that  specific  suggestions  were  submitted  con¬ 
cerning  possible  work  scope  modifications,  for  demonstrating  even  more 
dramatically  the  successful  application  of  ultrasonic  welding  to  the  manu¬ 
facture  of  electron- tube  mounts. 


CONCUSSIONS 


Successful  ultrasonic  welding  of  the  72-weld  lype  608OWB  electron- 
tube  mount  has  demonstrated  the  suitability  of  the  equipment  and  process 
for  fabricating  complex  assemblies. 


PROGRAM  FOR  NEXT  REPORTING  PERIOD 


Engineering  representatives  of  Chatham  Electronics  will  1  view 
the  welding  of  the  lype  608OWB  electron- tube  mount  at  Aeroprojects,  in 
order  to  establish  the  suitability  of  all  assembly  and  weldir.g  details 
for  manufacturing  production  quantities  of  this  mount.  Investigation  will 
be  made  into  whether  the  physical  condition  of  the  glass  in  stem  assemblies 
contributed  to  the  glass  fracturing  during  welding  of  connectors  and  stem 
leads. 
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EROPROJECTS  INCORPORATED 


Sonotrode  Tip 
Number  T1 


Anvil  Tip 
Number  A1 


Figure  1 

TYPE  6080'i«ra  ELECTHON-TUBE  MOUNT  TXLING 

Assembly  Sequence  No.  1,  Cathode  tab  to  cathode  sleeve 

No.  c.  Cathode  tab  to  itself 
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ACROPROJECTS  inco 


Sonotrode  Tip 
Number  T2  or  T3* 


Anvil  Tip 
Number  A 2 


Figure  2 


TYPE  6080W3  electron-tube  MOUNT  TOOLING 


Assembly  Sequence 


No. 

3, 

Anode  eyelet  to  anode  support 

No. 

h, 

Grid  eyelet  to  grid 

No. 

5, 

Anode  connector  to  anode  support 

No. 

6, 

Anode  connector  to  anode  support 

No. 

9, 

Grid  connector  to  grid 

No. 

10, 

Grid  connector  to  grid 

Tips  T2 
welding 
groove . 


and  T3  have  the  same  shape,  but  different  size  grooves  for 
different  diameter  wires.  Tip  T^:  has  a  0.03'7-inch  radius 
Tip  T3  has  a  0.020-inch  radius  groove. 


P  O  R  A  T  E  D 
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Sonotrode  Tip 
Number  T1 


Anvil  Tip 
Number  A3 
Position  1 


Figure  3 


TYPE  608OWB  EL£ETRON-TUBE  MOUNT  TOOLING 


Assembly  Sequence  No.  7, 

No.  21, 


Heater  to  heater  connector,  heater  sleeve 
Cathode  tabs  to  top  cathode  connectors 
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Sonotrode  Tip 
Number  TU 


Anvil  Tip 
Number  Aii 


Figure  U 

TYPE  608OWB  ELECTRON-TUBE  MOUIIT  TOOLING 


Assembly  Sequence  No. 

No. 

No. 

No. 

No. 

No. 

No. 


11,  Stem  lead  to  grid  connectors  (pins  1  &  U) 

12,  Stem  lead  to  anode  connectors  (pins  2  &  5) 

13,  Stem  lead  to  heater  connectors  (pins  7  &  8) 
lli.  Cathode  connector  to  stem  lead  (pin  3) 

15,  Cathode  connector  to  stem  lead  (pin  6) 

16,  Snubber  supports  to  cathode  connector 

17,  Snubber  supports  to  cathode  connector 
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Sonotrode  Tip 
Number  T3 


Anvil  Tip 
Number  A3 
Position  2 


Figure  5 


TYPE  608OWB  ELECTRON-TUBE  MOWJT  TOOLING 


Assembly  Sequence  No.  19, 

No.  20, 


Splash  Spacer  supports 
Top  cathode  connectors 


to  snubber  supports 
to  snubber  supports 
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aeroprojects  incorporated 


Figure  6 

ULTRASONICALLY  WELDED  TYPE  608OWB 
ELECTRON-TUBE  MOUNT 
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Foreground 

Background 


Figure  7 

ULTRASCNICALLY  WELDED  SUB-ASSEMBLIES 
TYPE  608OWB  ELECTRON -TUBE  MOUNT 

-  Cathode,  cathode  tabs  and  splash  spacer  sub-assemblies 

-  Anode,  splash  spacers,  and  grid  sub- assemblies  prior  to 
attachment  of  stem  leads  and  top  splash  spacer 


10 


STEM  LEAD 


AinOPNOJKCTS  I  NCOfIPOIt  ATKO 


Table  1 

ASSEMBLY  SEQUENCE  AND  JUNCTURES 

FOR  TYPE  6G80WB  ELEC  PON- TUBE  MOUNT 
(All  welds  made  with  600-watt  welder) 


Lssembly 

Sequence 

Number 

Key 

Number  s-«- 

Tip  Anvil 

Number  Number 

Figure 

Number 

1 

1 

Tl 

A1 

1 

(Mechanical 

ly  assembled  operatior.) 

2 

2 

T1 

A1 

X 

(Mechanically  assembled  operation) 

3 

7 

T2 

A2 

2 

U 

6 

T3 

A2 

2 

5 

5 

T2 

A2 

2 

6 

11 

T2 

A2 

2 

(Mechanically  assembled  operation) 

7 

9 

T1 

A3  Pos.  1 

3 

8 

10 

9 

3 

T3 

A2 

2 

10 

h 

T3 

A2 

2 

11 

12b 

Th 

AU 

u 

12 

12c 

Til 

AU 

u 

13 

12a 

Tli 

AU 

u 

Ih 

13a 

Tu 

AU 

u 

15 

liia 

Tli 

AU 

u 

16 

13b 

Tii 

AU 

u 

17 

llib 

TU 

AU 

u 

18 

15 

(Mechanically 

assembled  operation) 

19 

18 

T3 

A3  Pos.  2 

5 

20 

l6a 

T3 

A3  Pos.  2 

5 

21 

l6b 

T1 

A3  Pos.  1 

22 

17 

Corresijonds  to  key  numbers  of  Table  II. 
^-Inaccessible  for  ultrasonic  welding. 


_ Description _ 

Cathode  tab  uo  cathode  sleeve 

Assemcle  2  oachode  sleeve  assemblies  to 
top  spacer 

Cathode  tab  to  itself. 

Assemble  with  in-process  clamp,  2  grid 
assemblies,  2  anode  support  assemblies, 
spacer -cathode  assembly,  8  lava  spacers 
and  bottom  spacer 

Anode  eyelet  to  anode  support 

Grid  eyelet  to  grid 

Anode  coruiector  to  anode  support 

Anode  connector  to  anode  support 

Assemble  one  heater  connector 

Heater  to  heater  connector,  heater  sleeve 

Grid  radiator  to  grid-s-fr 

Grid  corjiector  to  grid 

Grid  collector  to  grid 

Stem  lead  to  grid  connectors  (pins  1  and 

Stem  lead  to  anode  corjiectors  (pins  2  and  ! 

Stem  lead  to  heater  coruiectors  (pins  7and8) 

Cathode  cormector  to  stem  lead  (pin  3) 

Cathode  corjiector  to  stem  lead  (pin  6) 

Snubber  supports  to  cathode  connector 

Snubber  supports  to  cathode  connector 

Snubber  to  snubber  supports 

Assembj-e  splash  spacer-cathode  connector 
assembly  with  splash  spacer  supports 

Splash-spacer  supports  to  snubber  supports 
Top  cathode  connectors  to  snubber  supports 
Cathode  tabs  to  top  cathode  connectors 
Getters  to  snuboer  supports  •»hhh<- 

Jnsuccessf'jl 

•»-»>-^Unsuccessf-al  -  Crossed-wire  weld 
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ACROPRO J ECTS  INCORPORAl 


VISITS  DURING  THIS  REPORT  PERIOD 


Data  Visit  Purpose  of  Visit _ 

10-9-63  Mr.  W.  N.  Rosenberg  visited  Messrs.  Review  welding  of  electron 
B.  F.  Steiger  and  N.  Helmstetiar,  tubes,  with  particular  ref- 

Chatham  Electronics,  L’vingston,  erence  to  production  tooling 

New  Jersey  and  assembly  sequence. 


11-7-63  Mr.  W.  N.  Rosenberg  visited  Mr.  H.  Review  program  progress  and 
Shienbloom,  U.  S.  Army  Electronics  scope. 

Materiel  Agency,  22$  S.  Eighteenth 
Street,  Philadelphia,  Pennsylvania 


11-15-63  Mr.  W.  N.  Rosenberg  visited  Messrs.  Review  welding  of  electron 

B.  F.  Steiger  and  N.  Helmstetter,  tubes,  with  special  attention 
Chatham  Electronics,  Livingston,  given  to  refinements  developed 
New  Jersey  in  tooling  and  sequencing  tech¬ 

niques,  to  shock  and  vibration 
fixturing  and  procedures  pre¬ 
paratory  to  Chatham  performing 
stipulated  tests,  and  to  various 
suggested  changes  in  program 
scope  to  be  offerred  to  USAIMA. 


15 


AKNOPROJCCTS  I  N  C  O  R  PO  R  A  T  CD 


TECHNICAL  MAN-HOURS 
EXPENDED  DURING  THIS  REPORT  PERIOD 


NAME 

PROJECT  POSITION 

HOURS  EXPENDED 
THIS  REPORT  PERIOD 

w. 

N. 

Rosenberg 

Project  Supervisor 

29 

J. 

G. 

Thomas 

Metallurgist 

60* 

w. 

B. 

Devine 

Director  of  P^iblications 

27 

Total 

116 

*  The  major  portion  of  this  effort  during  this  period  was 
expended  to  obtain  data  for  inclusion  in  the  Fifth  Quarterly 
Progress  Report. 
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ACROPNOJKCTS  I N COUPO R AT CD 


DISTRIBUTION  LIST 


No.  of 
Copies 

2 


2 


Advisory  Group  on  Electron  Devices 
3a6  Broadway  -  8th  Floor 
New  York  13,  New  York 

Commander 

Aeronautical  Systems  Division 
Wi*ight-Patterson  Air  Force  Base 
Dayton,  Ohio 

Commanding  General 
U.  S.  Army  Electronics  Materiel  Agency 
225  South  l8th  Street 
Philadelphia  3,  Pennsylvania 
Attn:  SELMA-R2b 


Chief,  Bureau  of  Ships 
Department  of  the  Navy 
Washington  25,  D.  C. 

Attn:  69IA 

1  Amperex  Electrcnic  Corporation 

230  Duffy  Avenue 
Hicksville,  L.  I.,  New  York 
Attn:  Mr.  Alex  Mitchell 

1  Bell  Telephone  Laboratories 

Technical  Reports  Center 
Whippany,  New  Jersey 
Attn:  Miss  Nan  Farley 


No.  of 
Copies 

1 


1  Commanding  Officer 

Los  Angeles  Procurement  District 
U.  S.  Army 

55  South  Grand  Avenue 
Pasadena  2,  California 
Attn:  Chief,  Industrial 

Preparedness  Division 

1  Commanding  Officer 

U.  S.  Army  Electronics  Materiel 

Support  Agency 
Fort  Monmouth,  New  Jersey 
Attn:  SELMS-PFE 

Commanding  Officer 
U.  S.  Army  Electronics  R&D  Agency 
Fort  Monmouth,  New  Jersey 
1  Attn:  Chief,  Tube  Techniques  Branch 

1  Chief,  General  Tubes  Branch 

1  Chief,  Gaseous  Electronics 

Section,  Bldg.  S-53 

10  Defense  Documentation  Center 

Cameron  Station 
Alexandria,  Virginia,  2231k 
Attn:  TISIA-1 

1  Canadian  Liaison  Officer 

Army  Materiel  Command 
Tempo  7,  Room  1067 
Washington  25,  D.  C. 


1  The  Bendix  Corporation 

Red  Bank  Division 
Eatontown,  New  Jersey 
Attn:  Mr.  Joseph  F.  Bozzelli 

1  Bomac  Laboratories,  Inc. 

Salem  Road 

Beverly,  Massachusetts 
Attn:  Mr.  Richard  S.  Briggs 

1  Burroughs  Corporation 

Electronic  Tube  Division 
P.  0.  Box  1226 
Plainfield,  New  Jersey 
Attn:  Mr.  Roger  Wolfe 

1  Allen  B.  DuMont  Laboratories,  Inc. 

750  Bloomfield  Avenue 
Clifton,  New  Jersey 
Attn:  Mr.  Robert  Deutsch 

1  Edgerton,  Germeshausen  &  Grier,  Inc. 

160  Brookline  Avenue 
Boston  15,  Massachusetts 
Attn:  Mr.  S.  Goldberg 

1  Eitel-McCullough,  Inc. 

301  Industrial  Way 
San  Carlos,  California 
Attn:  Mr.  H.  M.  Bailey 
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AKftOPROJECTS  INCORPORATID 


DISTRIBUTION  LIST  (Continued) 


No.  of 
Copies 

1  Electronic  Enterprises,  Inc. 

65-67  Seventh  Avenue 
Newark  Ii,  New  Jersey 
Attn:  Mr.  Richard  Bloemeke 

1  Electronic  Tube  &  Instrument  Div. 

1200  East  Mermaid  Lane 
Philadelphia,  Pennsylvania 
Attn:  Mr.  S.  Pearlman 

1  Electrons,  Inc. 

127  Sussex  Avenue 
Newark  3j  New  Jersey 
Attn:  Mr.  E.  K.  Smith 

1  General  Electric  Company 

316  East  Ninth  Street 
Owensboro,  Kentucky 
Attn:  Mr.  W.  T.  Millis 

1  Gulton  Industries,  Inc. 

212  Durham  Avenue 
Metuchen,  New  Jersey 
Attn:  Mr.  Daniel  Abrams 

1  Huggins  Laboratories 

999  East  Argues  Avenue 
Sunnyvale,  California 
Attn:  Mr.  R.  A.  Huggins 

1  Hughes  Aircraft 

Vacuum  Tube  Products 
2020  Short  Street 
Oceanside,  California 
Attn:  Mr.  James  Sutherland 

1  International  Telephone  &  Telegraph 
Corporation 
Components  Division 
P.  0.  Box  U12 
Clifton,  New  Jersey 
Attn:  Mr.  G.  G.  Perry 


No.  of  • 

Copies 

1  Lionel  Electronic  Laboratories,  Inc. 
1226  Flushing  Avenue 
Brooklyn  37,  New  York 

1  Litton  Engineering  Laboratories 

P.  0.  Box  9li9 
Grass  Valley,  California 
Attn:  Mr.  Charles  V.  Litton 

1  Litton  Industries 

Electron  Tube  Division 
San  Carlos,  California 
Attn:  Mr.  B.  D.  Kumpfer 

1  Machlett  Laboratories,  Inc. 

1063  Hope  Street 
Springdale,  Connecticut 
Attn:  T.  H.  Rogers 

1  Metcom,  Inc. 

76  Lafayette  Street 
Salem,  Massachusetts 
Attn:  Mr.  Richard  Broderick 

1  Microwave  Associates,  Inc. 

South  Street 

Burlington.  Massachusetts 
Attn:  Dr.  L.  Gould 

1  Microwave  Electronics  Corporation 

I4O6I  Transport  Street 
Palo  Alto,  California 
Attn:  Dr.  Stanley  Kaisel 

1  Ohio  State  University 

Department  of  Metallurgy 
Columbus,  Ohio 

Attn:  Mr.  Frederick  J.  Fraikor 

1  PEK  Laboratories,  Inc. 

Ii02ii  Transport  Street 
Palo  Alto,  California 
Attn:  Mr.  H.  H.  Eaves 
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AKROPROJ KCTS  INCORPORATKD 


DISIRIBUTION  LIST  (Continued) 


No.  of 
Copies 

1  Penta  Laboratories,  Inc. 

3] 2  North  Nopal  Street 
Santa  Barbara,  California 
Attn:  Mr.  R.  L.  Norton 

1  Philco  Corporation 

Lansdale  Division 
Church  Road 
Attn:  Mr.  F.  Mayock 

1  Polarad  Electronics  Corporation 

U3-20  Thirty-fourth  Street 
Long  Island  City  1,  New  York 
Attn:  Dr.  D.  L.  Jaffe 

1  Radio  Corporation  of  America 

Electron  Tube  Division 
iil5  South  Fifth  Street 
Harrison,  New  Jersey 
Attn:  Mr.  Clarence  West 

1  Radio  Corporation  of  America 

Electron  Tube  Division 
klS  South  Fifth  Street 
Harrison,  New  Jersey 
Attn:  Mr.  Clarence  West 

1  Raytheon  Company 

Industrial  Components  Division 
55  Chapel  Street 
Newton  58,  Massachusetts 
Attn:  Mr.  Paul  R.  Keeler 

1  S.F.D.  Laboratories,  Inc. 

800  Rahway  Avenue 
Union,  New  Jersey 
Attn:  Dr.  Joseph  Saloom 

1  Sonatone  Corporation 

Box  200 

Elmsford,  New  York 
Attn:  Dr.  L.  G.  Hector 


No.  of 
Copies 

1  Sperry  Electronic  Tube  Division 

Sperry  Rand 
Gainesville,  Florida 
Attn:  Mr.  John  Whitford 

1  Sylvania  Electric  Products,  Inc. 

Emporium,  Pennsylvania 
Attn:  Mr.  Vincent  Grubbe 

1  Tucor,  Inc. 

59  Danbury  Road 
Wilton,  Connecticut 
Attn:  Mr.  R.  White 

1  Tung-Sol  Electric,  Inc. 

Chatham  Electronics  Division 
630  W.  Mt  Pleasant  Ave. 
Livingston,  New  Jersey 
Attn:  Mr.  Ben  Steiger 

1  United  Electronics  Company 

ii2  Spring  Street 
Newark,  New  Jersey 
Attn:  Dr.  John  Beers 

1  Varian  Associates 

611  Hansen  Way 
Palo  Alto,  California 
Attn:  Dr.  Richard  Nelson 

1  The  Victoreen  Instrument  Company 

5806  Hough  Avenue 
Cleveland  3,  Ohio 
Attn:  Mr.  Ben  Olson 

1  Watkins-Johnson  Company 

3333  Hillview  Avenue 
Palo  Alto,  California 
Attn:  Dr.  Rolf  Peter 

1  Westinghouse  Electric  Corporation 

Electronic  Tube  Division 
Box  28ii 

Elmira,  New  York 
Attn:  Mr.  B.  W.  Sauter 
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AIROPROJICTS  INCORPORATIO 


No.  of 
Copies 


DISTRIBUTION  LIST  (Continued) 


No.  of 
Copies 


1  U.  S.  Army  Ordnance 

Frankford  Arsenal 
Bridge  &  Tacony  Streets 
Philadelphia,  Pennsylvania 
Attn:  Mr.  Frank  Hussey 

Metal  Joining  Section 

1323,  61-1 

1  Battelle  Memorial  Institute 

505  King  Avenue 
Columbus  1,  Ohio 
Attn:  Mr.  C.  M.  Jackson 

1  Westinghouse  Electric  Corporation 
Youngwood,  Pennsylvania 
Attention:  Mr.  Ozzie  Jaeger 

1  Clevite  Transistor 

A  Division  of  Clevite  Corporation 
200  Smith  Street 
Waltham  $h,  Massachusetts 
Af^ntion:  Mr.  Sam  Rubinovitz 

1  Rome  Air  Development  Center 

Griff iss  Air  Force  Base,  New  York 
Attention:  Mr.  L.  Gubbins,  RASGR 

1  Hamilton  Standard  Division 
United  Aircraft  Corporation 
Windsor  Locks,  Connecticut 
Attn:  Mr.  John  Dudenhoefer 
Project  Director 

1  Mr.  C.  W.  Irish 
Marketing  Section 
Lamp  Metals  &  Components  Dept. 
General  Electric  Company 
21800  Tungsten  Road 
Cleveland  17,  Ohio 

1  Radio  Corporation  of  America 
Somerville,  New  Jersey 
Attention:  Mr.  R.  Wicks 


1  Raytheon  Manufacturing  Company 
Chelmsford  Street 
Lowell,  Massachusetts 
Attention:  Mr.  W.  W.  Robinson 

1  Sprague  Electric  Company 

87  Marshall  Street 
North  Adams,  Massachusetts 
Attention:  Mr.  W.  Bell 

1  Texas  Instruments,  Inc. 

Semiconductor  Components  Division 
Post  Office  Box  $012 
Dallas  22,  Texas 

Attention:  Semiconductor  Library 

1  Transitron  Electronic  Corporation 
I68-I82  Albion  Street 
Wakefield,  Massachusetts 
Attention:  Dr.  D.  Bakalar 

2  Western  Electric  Company 
Marion  and  Vine  Streets 
Laureldale,  Pennsylvania 
Attention:  Mr.  Robert  Moore 

1  Delco  Radio  Division 

Kokomo,  Indiana 

Attention:  Dr.  F.  E.  Jaumot,  Jr. 

1  Bendix  Corporation 

Semiconductor  Division 
Hclmdel,  New  Jersey 
Attention:  Dr.  Robert  Meijer 

1  Motorola,  Inc. 

5005  East  McDowell  Road 
Phoenix,  Arizona 
Attention:  Mr.  James  LaRue 

1  Pacific  Semiconductors,  Inc. 

11^520  S.  Avaiation  Blvd. 

Lawndale,  California 
Attention:  Dr.  H.  Q.  North 
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AKROPROJKCTS  INCORRORATKD 


DISTRIBUTION  LIST  (Concluded) 


No.  of 
Copies 


No.  of 
Copies 


1  General  Electric  Company 

Electronic  Park 
Syracuse,  New  York 
Attention:  Mr.  T.  F.  Kendall 
Bldg.  7,  Room  1^2 

1  Bureau  of  Weapons 

Department  of  the  Navy 
Washington  2$,  D.  C. 

Attention:  Mr.  Roy  G.  Gustafson 

RRMA-21;,  Materials  Div. 

1  The  Rembar  Company,  Inc. 

67  Main  Street 

Dobbs  Ferry,  New  York 

Attention:  Mr.  E.  Dietz 

1  Fairchild  Semiconductor  Corp. 

Whisman  Road 

Mountain  View,  Californ.ia 
Attention:  Mr.  Ralph  Lee 

1  Radio  Corporation  of  America 

Electronic  Components  and  Devices 
Lancaster,  Pennsylvania 
Attn:  Mr.  Edward  L.  Romero 

1  General  Electric  Company 

Schenectady,  New  York 
Attn:  Dr.  Harold  R.  Day 

Building  Room  3^3 

1  Arinc  Research  Company 

1700  'K'  Street  -  NW 
Washington,  D.  C.  -  20006 
Attn:  Mr.  Robert  Reed 


1  Sylvania  Electric  Products,  Inc. 
Div.  of  General  Telephone  Corp. 
Sylvania  Lighting  Products  Div. 

60  Boston  Street 
Salem,  Massachusetts 
Attn:  Mr,  Rufus  L.  Briggs, 
Project  Eng.-3C 

1  ITT  Industrial  Laboratories 
3700  East  Pontiac 
Fort  Wayne,  Indiana 
Attn:  M.  F.  Toohig 

Manager,  Tubes  and  Sensors 

1  Thermo  Electron  Engr.  Corp. 

85  First  Avenue 
Waltham,  Massachusetts 
Attn:  Mr.  T.  Johnson 

1  Raytheon  Company 
Second  Avenue 
Waltham,  Massachusetts 
Attn:  Dr.  Colin  Bowness 

I  Raytheon  Company 
Route  128 

Burlington,  Massachusetts 
Attn;  Mr.  George  Freedman 

L  Ferrotec  Company 
217  California  St. 

Newton,  Massachusetts 
Attn:  Mr.  Paul  Rutledge 

L  IIT  Research  Institute 
10  W.  35th  Street 
Chicago  l6,  Illinois 
Attn:  Mr.  S.  L.  Blum 
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